Objective: The objective of this study was to determine if injecting 10 ml saline in epidural space before epidural catheter placement in pregnant women undergoing cesarean section can decrease the frequency of inadvertent intravascular catheter placement. 
Introduction
Regional anaesthesia has become the most common Original Article method for both elective as well as emergency (30.2% epidural and 42.6% spinal) caesarean sections 1 . Epidural anaesthesia is preferred over spinal anaesthesia in caesarean sections 1, 2 as placement of catheter can provide prolonged anaesthetic effect and additional drugs can be given to maintain the duration of anaesthesia and postoperative pain relief. 3 However, there are chances of un-intentional dural puncture with tuohy needle (16/18G) 4 and also the potential to produce local anaesthetic induced systemic toxicity by accidental administration of drug through needle / catheter into engorged epidural veins. This could result in serious complications such as irritability, frank convulsions and CVS collapse. The most simple method to avoid toxic reaction is prevention. Incidence of local anaesthestic toxicity can be minimized by careful aspiration of needle or catheter for blood before injection, use of 3 ml xylocaine as test dose and observing for early sign of intravascular catheterization (increase in heart rate > 20% of the baseline, tinnitus, perioral numbness). Different research workers used different methods to expand the epidural space and thus to prevent inadvertent intravascular catheterization. [5] [6] [7] [8] [9] [10] [11] [12] The rationale of our study was to see if injecting 10 ml saline decreased the incidence of inadvertent intravascular catheterization.
Method
After approval of ethical committee, the study was conducted in the department of Obstetrics and Gynaecology in Jinnah Hospital, Lahore Pakistan. 60 pregnant patients ASA -I and II planned to receive epidural anaesthesia for elective caesarean section were included in this study. Patients with pregnancy induced hypertension, pre-eclampsia, history of drug abuse, on anticoagulant therapy, emergency caesarean section and having dural puncture during procedure were excluded from study.
Patients were divided randomly by using random Nos. table into two groups of 30 patients in each: Group A (Dry) and Group B (saline injected). Emergency drugs and equipments were prepared and checked. After shifting the patient to operation theater table, monitors were applied to record the heart rate, blood pressure and oxygen saturation. An intravenous line was maintained with 18G cannula. Patient were preloaded with 1 litre Ringer Lactate. After taking aseptic measures skin was infiltrated with 3ml of local anaesthetic (xylocaine) in sitting position. The epidural space was identified at L 3 L 4 by LOR technique using air. If dural puncture occurred no further study was proceeded in that patient. In group A (Dry group), saline was not injected before epidural catheter placement while in Group B (saline group) 10ml saline was injected through epidural needle before epidural catheter placement. Catheter was inserted till 4 cm in each patient. After catheter insertion, aspiration test was done to exclude blood or CSF. After negative aspiration, test dose of 3ml injection xylocain 2% with adrenaline (1:200,000) was administrated and patients were monitored for increase in heart rate of greater than 20% of baseline to exclude intra vascular catheter placement as well as motor block to exclude intrathecal catheter placement. If no such changes were seen catheter was secured with opsite 20 × 30 cm to patient back. Patients were placed in supine position with a wedge under the right hip. Epidural anesthesia was activated for elective caesarean section.
Data Analysis
The data was analyzed in SPSS version 11 and chisquare test was applied. A p value of 0.05 or less was taken significant.
The demographic and clinical variables were presented as proportion and types. The Mean and Standard Deviation for quantitative data like age were also given.
Results
There was no statistically significant difference between two group in term of age, mean systolic blood pressure and mean diastolic blood pressure before the procedure. Percentage of positive inadvertent intravascular catheterization in term of bloody aspirate (20 & 13.3%) was not significantly different between groups (P value = 0.488). Increase in heart rate, tinnitus and perioral numbness was not observed in any patient. 
Discussion
Pregnant women are prone to develop unintentional intravascular epidural catheterization using epidural anesthesia technique for cesarean section due to engorged epidural veins (Hormone related/ increased intra abdominal pressure). When epidural needle is inserted into epidural space, it increases the chance of accidenttal venous puncture. Insertion of epidural catheter further increases chance of inadvertent venous puncture. Our study was based on assumption that distention of the epidural space in pregnant women with injection saline could reduce the incidence of accidental intravascular catheterization. The result of our study shows no significant difference between two groups A (dry) and B (Saline) P value is = 0.488. Many studies have been conducted to prevent the risk of intravascular epidural cannulation during epidural catheter placement. Rolbin SH et al, in their study compared three groups with different volume of fluid that is 3 ml saline, 3 ml xylocaine and no fluid to expand epidural space in pregnant women. 5 Their results were in consistent with our study as they could not find out any significant dif-ference in three groups regarding accidental intravas-cular catheterization. Scott DA et al used small amount of fluid i.e. 5 ml as compared to 10ml saline in our study and could not demonstrate any increase of acci-dental venous puncture while performing epidural ane-sthesia technique. 6 This could be due to the study be-ing conducted in non pregnant females as epidural veins are not engorged in these patients.
Han CB et al studied 300 women randomly divided in three patient groups undergoing Cesarean section. Group I (n = 102) received an epidural injection with 5 ml normal saline; group II (n = 93) received 5 ml normal saline containing adrenaline (5 μg/ml); group III (n = 100) received direct epidural catheter place-ment. There were no significant differences in the incidence of bloody fluid in the epidural catheter or in the incidence of intravascular epidural catheter placement between the three groups. 7 The result of our study are supported by Saddik Sayyed et al who could not find significant difference between blood vessel trauma by 2 ml and 10 ml injection of saline prior to epidural catheter insertion in parturient. 8 However a large number of studies showed significant decrease in accidental intravascular catheterization with saline predistention in epidural space before catheter placement.
Contrary to our results Everon S et al predistended epidural space with 5ml saline and found significant reduction of intravascular catheterization 9 . Gadalla et al, injected 10ml normal saline before epidural catheter insertion and their results showed a reduction in incidence of intravascular catheter placement from 20% to 2%. This was different from our result due to variation in technique used and catheter type inserted. 10 Cesur et al, found decrease in incidence of intravascular injury (8.2% to 2%) when he compared adding 20 ml xylocain in epidural space before catheter insertion with a control group. 11 This difference from the results of our study (20% vs. 13.3%) could be due to the greater volume of fluid injected (20 ml vs. 10 ml). Okutomi T et al studied with large of amount of fluid injected prior to local anaesthetic and found that complication could be reduced but it affected the quality of anaesthesia and analgesia. 12 Previous researchers have also conducted studies to determine the effect of patient position, type of catheter, holding of syringe plunger on incidence of intravascular catheterization. Manion D et al assessed patient position, diameter of epidural catheter and injection of normal saline before epidural catheterization. He used 18 G epidural needle, patients were in sitting position and 10 ml saline was injected. In his study, complication of venous catheter insertion decreased from 16% to 10% as compared to our 20% vs 13.3%. 13 The reason could be due to difference in the size of epidural needle as we used 16 G needle.
Henry D et al, compared lateral recumbent head down position with sitting position and found a decrease in incidence of intravascular catheterization from 15.7% to 3.7% as compared to our study 20% to 13.3% in sitting position. 14 The difference could be due to less venous engorgement as Head down position facilitates venous drainage. Similarly Behar M et al achieved small degree of accidental venous puncture in obese and non-obese parturient (11% to 2%) 15 as compared to ours (20% to 13.3%). His patients were also placed in lateral recumbent head down position. Landa SE et al, found in his study that by simply making angle of needle at insertion site decreased the risk of accidental intravascular catheterization. 16 D Anglo et al, studied various catheter length inserted i.e. 2, 4, 6, 8 cm within epidural space and found 3 cm length catheter insertion was optimal to prevent inadvertent intravascular catheterization. 17 Banwell BR et al, concluded that if soft epidural catheter was used for epidural in parpiturents, it decreased the incidence of accidental venous puncture. 18 Moreover his study revealed that this complication could be decrease if anaesthetist was experienced in epidural technique.
The discrepancy in our results could be explained by different methodology, prolonging distension time, delay in injection of local anesthetic and make of catheter used. Studies have suggested decrease in incidence of vessel injury with saline pre distension of epidural space before catheter insertion. In our research 10 ml saline pre injection in epidural space did show a decrease in intra vascular catheter insertion (13.3% vs 20%) but it was not significant statistically (p = 0.4). We did not evaluate the quality of anesthesia and used a fix dose of local anesthetic in both groups. Future studies can be done with larger sample size to evaluate the effect of saline on number of dermatomes blocked, the quality of anesthesia and analgesia. In conclusion, pre distention of epidural space with 10m saline has no effect on incidence of intravascular catheter insertion.
